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Serradella
prospects at Esperance
By M. D. A. Bolland*. Research Officer,
Division of Plant Research

Yellow serradella is a promising introduced
annual legume suitable for some of Western
Australia's well drained, deep sandy and
acid soils where other pasture legumes fail
to persist.
In the Esperance area serradella grows
successfully on some sandy soils more than
0.5 metres deep. It develops deep roots
rapidly—up to three times deeper than
subterranean clover—and this is probably
the main reason for its persistence.
At present only two late maturing,
registered serradella cultivars are available
to farmers in southern Australia. This
article describes research at Esperance to
select earlier flowering cultivars for persistence
in areas with less than 400 millimetres
average annual rainfall, and to markedly
increase pasture production and soil nitrogen
build up on the deeper sands and acid soils
About the plant
Serradella (Omithopus species) grows
naturally in the Mediterranean region, and
in central and north-western Europe. It has
a deep tap root and fine saw-like leaves,
and produces seed in clusters of pods. Most
types of serradella do not tolerate
waterlogging and will only persist on well
drained soils. It also persists on well
drained very acid soils in New South Wales
and in this State.

• A mixed stand of
serradella, with some
DP6 strain, one of the
earliest flowering types.

Serradella cultivars
There are five species of serradella (Table 1).
Pitman, a late maturing yellow serradella, is
the only cultivar that can readily be bought
at Esperance. The only other cultivar
available in Australia is Uniserra, an earlier
flowering, artificially produced mutant of
Pitman. Uniserra was bred at the Institute of

•Formerly Research
Officer at Esperance
District Office.
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Agriculture, University of Western Australia
in the late 1960s. It is extremely difficult to
buy Uniserra at Esperance. Small amounts
are produced in the Eneabba area.
Research programme
About one-quarter of the sandy soils near
Esperance are deeper than 0.5 m (see map).
These soils are marginally acid, ranging from
pH 6.0 to 7.0 in water. Subterranean clover
persists on the shallower sandy soils. It will
grow but it eventually fails to persist on the
deeper sands. Without a pasture legume,
these deeper sands are not productive and
liable to wind erosion.
Most of the information about serradella has
been derived from observation and research
by Department of Agriculture Principal Plant
Breeder, J. S. Gladstones, his former students
and colleagues. Compared with subterranean
clover and annual medics, little was known
until recently about the maturity range of
available serradella species and strains in the
Esperance area, their seed-producing
capacities, levels of hard-seededness
(impermeability of the seed coat to water and
thus a germination control mechanism),
nutritional requirements, and resistance to
insect pests and diseases.
In 1979 about 400 strains of the five
serradella species were available for testing in
Western Australia. Most were collections
from various Mediterranean countries, made
by Department of Agriculture personnel
between 1968 and 1979. The strains were
mostly late maturing. From preliminary
screening trials by J. S. Gladstones at Perth,
about 30 strains—principally of yellow
serradella—were selected for testing at
Esperance. The maturities of most strains of
the remaining four species were considered
to be too late for the area. These strains were
unlikely to produce enough seed for
persistence before the end of the growing
season.
Maturity, seed yield, and the rate of
softening of podded hard seeds were
measured over four years. The effect of pods
on the softening of hard seeds was also
determined. Nitrogen, cobalt and
phosphorous needs were studied.
Subterranean clover was included for
comparative growth studies.
Results and discussion
Some strains of yellow serradella took a
month longer from sowing to the first flowers
appearing (Table 2). The earliest flowering
strains were yellow serradellas which
originated from southern Greece and
consistently produced amongst the highest
seed yields. This is important for persistence
year after year. They were also very
hard-seeded, which is important for

• A 'bulk' stand of
slender serradella. The
serradellas have an
impressive growth habit.

persistence in marginal rainfall areas. These
strains strongly warrant further study on
deep sands and acid soils in low rainfall areas.
Pitman was amongst the best of the later
maturing strains and species studied, but
several mid-season strains showed
considerable promise for testing in
intermediate and moderately high rainfall
areas. These were all collections from
Mediterranean countries, apart from one
which was a sister mutant of Uniserra.

Table 1. Species of the genus Omithopus (serradella)
Common name
Yellow serradella
French serradella
Birdsfoot serradella
Slender serradella
Moroccan serradella

Botanical name
O. compressus L.
O. sativus Brot.
O. perpusillus L.
O. pinnatus (Mill.) Druce
O. isthmocarpus Cosson

Table 2. Number of days from sowing to appearance of first flowers for some yellow
serradella strains and cultivars at three sites near Esperance

Strain or
cultivar
DP3
DP4
DP5
DP6
M 167
CPI 47250
cv. Uniserra
cv. Pitman
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Days from sowing to appearance of first flowers
Condingup
Mt. Ney
Myrup
1980
1981
1982
89
91
89
89
102
113
102
125

87
90
87
87
96
105
96
110

90
92
90
90
96
105
95
116
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Subterranean clover
(cv Esperance)

0.5Yellow serradella
(cv Pitman)

The rate at which podded hard seeds of
yellow serradella softened varied markedly
among strains, which ranged from very
hard-seeded to very soft-seeded. Retention
within the pod reduced the rate of softening
of hard seeds of both yellow and slender
serradella, but had no effect on the rate of
softening of hard seeds of birdsfoot or
Moroccan serradella. It is not known why
pods reduce the rate of softening of hard
seeds, but they may insulate the seed from
fluctuating summer temperatures.
French serradella is soft-seeded and this,
together with its tall growth and often poor
seed production, is probably the main reason
why it fails to persist in Western Australia.
French serradella was grown by farmers at
Esperance. It grows well on very poor soils,
but unlike yellow serradella, it failed to persist.
Regular applications of nitrogen fertiliser to
serradella swards doubled winter herbage
yields. In spring, added nitrogen had little
effect on serradella herbage yields. Herbage
yields of subterranean clover, and seed yields
of both serradella and subterranean clover,
were not affected by applied nitrogen. Low
winter temperatures probably limit rhizobial
nitrogen fixation in serradella root nodules,
thereby reducing herbage yields.
Cobalt applications had no effect on herbage
and seed yields of either serradella or
subterranean clover.

1.5-

Depth (m)

• Sub clover and
serradella rooting habit
observed on a deep sandy
soil (2m of yellow sand
over lateritic gravel)
130 km west of
Esperance, measured in
mid-March 1982 after
heavy rain in
mid-February.

Compared to subterranean clover, serradella
only needed about half the amount of
superphosphate to produce a given herbage
yield. Further field trials have started to
confirm this result.
Local practice
Pitman serradella is only moderately
hard-seeded. However, Esperance farmers
harvest the pods using a header shortly after
the pods have dried off. At this stage most of
the seed is still hard and will not germinate
because it has not been exposed to
fluctuating summer temperatures. These
fluctuating temperatures eventually cause
breakdown of hard-seededness (that is,
impermeability of the seed coat to water),
allowing water to enter for germination of
the embryo. When podded Pitman seed is
sown without exposure to fluctuating
summer temperatures, most of it wiD still be
hard-seeded and will not germinate until
after it has been exposed to soil surface
temperatures through the following summer.
Farmers usually sow podded Pitman seed
under a cereal crop. After the cereal crop is
harvested, the Pitman seed in the soil surface
will soften and be ready to germinate at the
start of the next growing season. Serradella
seedlings have a good chance of survival
*
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because most other pasture plants (as weeds)
were killed before the cereal crop was sown
and few set seed under the crop.
Farmers have found that stubbles must be
grazed heavily as soon as the pasture
germinates to prevent herbs and grasses from
shading out and killing the serradella
seedlings. This is probably caused by their
prostrate seedling growth habit and
serradella's poor nitrogen fixation at the
lower winter temperatures, resulting in slow
plant growth.
Future prospects
At present Esperance farmers can only buy
the late maturing Pitman cultivar and this
restricts successful serradella sowings to areas
with more than 450 mm average annual
rainfall.
In 1984 the Department of Agriculture
started a field-scale increase of seed of five
selected serradella strains at Esperance to
produce enough seed for evaluation on
commercial farms at the end of 1985.
Because the seed increase of four of the lines
was more successful than expected,
distribution of seed was brought forward to
1985. Dehulled seed of three strains of
yellow serradella and one strain of slender
serradella were distributed to 48 farmers.
Table 3 gives details of the four strains released.
Allocations were made predominantly to
areas where individual strains might be most
expected to succeed and the Department's
officers have monitored the performance of
all farmer plantings. Seed of the four strains
will also be tested in Departmental trials, as
will some seed of the fifth strain, Birdsfoot
serradella.
Journal of Agriculture, Vol 27, No. 1, 1986

Slender serradella.

Table 3. Some of the characteristics of the four strains of serradella
released for testing on farms

The strains are still unnamed and
unregistered so seed produced from the
sowings will not be eligible for registered
seed certification. Farmers are free to
produce and sell seed if they wish, but the
main objective of this programme is
evaluation.

DP6

Earliest of the four lines, flowering two to three weeks earlier than
Uniserra. It is vigorous, prostrate and free-seeding with pods that do
not readily break up at maturity. It is very hard-seeded, a potential advantage for the wheatbelt.

M167

Usually beginsfloweringa few days after Uniserra, but its performance
in nearly all trials has been superior to that cultivar. It is not very
hard-seeded.

CP47250

Similar to Pitman, but flowers about two weeks earlier and is more
hard-seeded. It has grown and regenerated consistently well over the
450 to 750 mm annual rainfall zone.

GM134

The earliest flowering line of slender seradella in our collection, flowering about the same time as 47250. Its potential under grazing has not
been fully determined.

Increase of pure seed of these and some
additional promising strains is proceeding.
Enough seed could be available within two to
three years for formal commercial release
after registration.
Further research
Many aspects of serradella's potential as a
pasture species need further research. They
include:
• The resistance of serradella species and
strains to diseases and insect pests.
• New strains of nodule bacteria which will
fix nitrogen more successfully at low
temperatures. Serradella is nodulated by the
same strains of Rhizobia as lupins, and such
strains, if found, could represent a
substantial breakthrough for both plant
groups.
• A better understanding of the deep rooting
habit of serradella and how its roots absorb
different plant nutrients at various depths in
relation to soil moisture content.
• Serradella appears to be more tolerant of
soil acidity than subterranean clover. Early
maturing, hard-seeded serradella cultivars
could grow successfully on the acid Wodgil
soils in the drier margins of the agricultural
area. The tolerance of serradella to
aluminium and manganese toxicity, a
common problem on some acid soils, should
therefore also be investigated.
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• Strain CPI 47250,
similar to Pitman but
flowering two weeks
earlier.
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